This paper uses matched employer-employee panel data to show that individual job satisfaction is higher when other workers in the same establishment are better-paid. This runs contrary to a large literature which has found evidence of income comparisons in subjective well-being. We argue that the difference hinges on the nature of the reference group. We here use co-workers. Their wages not only induce jealousy, but also provide a signal about the worker's own future earnings. Our positive estimated coefficient on others' wages shows that this positive future earnings signal outweighs any negative status effect. This phenomenon is stronger for men, and in the private sector.
Introduction
A significant amount of work in the burgeoning literature on subjective wellbeing has focused on the role of relative income in determining satisfaction or happiness.
Some labour-market examples are Capelli and Sherer (1988) , Pfeffer and Langton (1993) , , Law and Wong (1998) , Bygren (2004) , Ferrer-iCarbonell (2005) , and Brown et al. (2007) , using survey data, and Shafir et al. (1997) in experimental work.
2 This work has generally concluded that relative wages are important in determining workers' job or pay satisfaction. One implication is that the simple neoclassical utility model, where utility depends only on the individual's own income or consumption, should probably be extended to incorporate relative income or consumption terms.
In parallel, the literature on establishment wage policies has highlighted the potential importance of wage compression. One prominent example is the fair wageeffort hypothesis formulated by Akerlof and Yellen (1990) , which largely corresponds to Adams' (1963) theory of equity, in which effort depends on the relationship between fair and actual wages. In this theory, higher wages for some groups of workers -perhaps because they are in short supply -will raise wages for all of the workers in the establishment through the demand for pay equity.
The link between worker well-being and the establishment wage distribution is important for human resource managers, whose choice of pay policy will take into account the impact of worker dissatisfaction on profits and worker turnover (for empirical evidence, see Patterson et al., 2004) . More broadly, wage comparisons may have 2 See Clark et al. (2007) for a recent survey.
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important consequences for the functioning of the entire labor market, explaining women's labor force participation (Neumark and Postlewaite, 1998) , unionization (Farber and Saks, 1980) , money illusion (Shafir et al., 1997) , hysteresis in unemployment (Summers, 1988, and Bewley, 1998) , and wage rigidity (Levine, 1993, and Campbell and Kamlani, 1997) .
The above literature appeals to the general area of preference interactions, as termed by Manski (2000) , where what others do, or what happens to them, directly affects my own utility. While evidence of such income interactions has been steadily accumulating for a number of years, a smaller number of recent papers have uncovered empirical results of the opposite sign, with some measure of individual well-being being positively correlated with reference group income: the more others earn, the happier I am.
This finding has been interpreted as demonstrating Hirschman's tunnel effect (Hirschman and Rothschild, 1973) : while others' good fortune might make me jealous, it may also provide information about my own future prospects. Manski (2000) calls these phenomena expectations interactions, where what happens to others allows me to update my information set. The associated empirical work refers to information effects or signals.
In this paper we provide some of the first evidence that information effects may be stronger than comparison effects (i.e. that signal outweighs status) in the context of developed Western economies. Individuals may therefore be better off as others earn more, and consequently may not object to some degree of income inequality. We emphasize that the key parameter on which the balance between status and signal rests is the strength of the correlation between current reference group income and my own 3 We show that workers are indeed more satisfied when their co-workers are betterpaid. The "Hirschmanian establishment" or signal interpretation is that others' wages provide sufficient information about my own future prospects to outweigh any jealousy I might feel towards my colleagues. This Hirschman effect is stronger for men than for women, and in the private sector.
We provide some further structure to this result by considering the "high-paid"
and "low-paid", those whose wages are respectively above and below the establishment mean wage. The correlation between satisfaction and the establishment mean wage for the high-paid is very insignificant. However, the satisfaction of the low-paid is strongly positively correlated with the establishment mean wage, which is consistent with the latter playing more of an information role for those with relatively low wages. These two results together yield the perhaps unpleasant implication that raising salaries towards the top of the wage distribution can make everyone happier: because their own wage has risen for the high-paid and for information reasons for the less well-off.
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These results are broadly supportive of Tournament theory (Lazear and Rosen, 1981) , where (some of) my colleagues' current wages reflect my opportunities in the establishment's internal labor market.
This paper is organized as follows. Section 2 presents a simple model of status and signal effects from others' wages. Section 3 then describes the data that we use, and Section 4 presents the main empirical results. Last, Section 5 concludes.
Status or Signal?
There has been substantial interest across most of social science in the notion of status or comparisons to others. The very broad idea here is of negative externalities emanating from the consumption or income of others within the reference group: the more others earn, the lower is my utility, ceteris paribus. Empirically, the majority of work in this area has appealed to either measures of individual behaviour (such as labour supply or consumption), or measures of subjective well-being. In this latter case, a variable such as life satisfaction is shown to be positively correlated with own income, but negatively correlated with reference group income. 3 The negative correlation is consistent with the presence of income comparison terms in the utility function.
Personnel Economics has arguably not paid much attention to such income comparison effects. However, it has underlined the incentive role played by the income that certain others within the same establishment may receive. In particular, in the tournament model (Lazear and Rosen, 1981) employees within a given establishment are seen as contestants for promotion. Relative worker performance determines the winner, who receives a fixed prize set in advance. The level of individual effort then increases with the wage difference between winning and losing the tournament. High wages at the top of the establishment's hierarchy are incentives for workers at lower job levels.
These two literatures confront each other when we consider individuals within the same establishment. In this case, one viable reference group is co-workers. As such, coworkers' wages may have two opposing effects on individual utility. The first is a comparison or status effect, whereby co-workers' higher wages make me feel relatively deprived, and the second is a signal effect, where higher co-worker wages provide me with information about my own future income prospects.
To illustrate this tension, we develop a simple model encompassing both status and signal effects. Imagine a simple linear utility function for individual i at time t:
Here w it denotes the individual's own wage and denotes the level of reference group earnings, which in our model is the within-establishment average wage. We imagine that α>0 and a standard comparison story would have β<0; the latter reflects the importance of others' income in the individual utility function. For expositional purposes, assume that there are two time periods, 1 and 2. There is a probability p that, if you stay in the same job, you will earn the reference group (establishment average) wage next year, increased by θ%, say. Otherwise you will earn w 2 . In addition, there is a chance δ of the match finishing. If it does, you earn an outside wage of (1 ) (1 )
(1 ) (1 ) (1 ) (1 ) but also the information that the establishment average wage (or whatever the measure of reference group income is) provides about the worker's future prospects. In our model, instead of estimating β, we in fact obtain an estimate of
This estimated coefficient, β % , will be positive, setting θ equal to zero for simplicity, if
(1 ) p
Proposition 1:
The signal effect is more likely to dominate the status effect, so that others' wages are positively correlated with my own well-being, as:
1) the probability of acceding to the reference group (p) is higher;
2) the jealousy parameter (β) is lower;
3) the match destruction rate (δ) is lower; and

4) the marginal utility of own income (α) is higher.
The empirical literature on income comparisons has taken the estimated value of β in (1) as an indicator of the strength of status effects. However, the simple model above highlights that this interpretation fails when there is also a signal component; in this case there is no clean test of comparisons as the estimated coefficient on picks up two opposing phenomena. In general, any estimated value of * w β % will be consistent with the presence of income comparisons in the utility function. From (2), the strength of the comparison term can only be estimated in three distinct cases:
(i) α = 0, so that a priori only others' income matters in the utility function, with no role for one's own income. This prior is obviously unattractive.
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(ii) p=0, so that there is no chance of acceding to the reference group job. It might be argued that a geographical definition of a reference group in Western countries, as in
Luttmer (2005) or Blanchflower and Oswald (2004) , goes some way to meeting this condition -I am perhaps relatively unlikely to end up with my neighbor's job. This would likely be a worse assumption in the case of Knight and Song (2006) , where the reference group (others in the same rural Chinese village) is more homogeneous.
(iii) δ=1. All matches are destroyed, so that there is no chance of staying in the same job.
This is unlikely in field data, but can easily be engineered in experimental tests of comparison income, such as McBride (2007).
Our empirical work uses matched employer-employee data and considers a reference group of other workers within the same establishment. We therefore expect a non-zero information effect from others' wages, especially for those who have a greater chance of moving up the establishment's wage ladder, and for those who expect to stay in the establishment longer. This kind of data provides a good setting in which to test for the relative strength of status and signal effects.
Empirical Approach and Data
The Data
This paper is based on data of unusual richness. Respondents answer the satisfaction question using an ordered scale from 1 (not at all satisfied) to 6 (fully satisfied). Figure 1 shows the distribution of job satisfaction in this sample. As is usual, there is bunching towards the right-hand side of the satisfaction scale.
[ By matching the two datasets we can thus obtain information on survey respondents' job satisfaction, their own wage, and the entire establishment wage distribution. In order for the concepts of relative wage and wage distribution to make sense, we limit the sample to establishments with a minimum of 5 colleagues. 7 Our key regressions will model individual job satisfaction as a function of both own wages and a measure of others' wages within the same establishment, as well as a set of standard demographic control variables. 
Econometric Specification
We are interested here in the determinants of overall job satisfaction, and in particular the role of the individuals' position in the establishment's wage distribution.
Job satisfaction is an ordered variable, reported on a scale from 1 to 6. In comparison to previous work that has considered the role of the establishment's wage structure, our use of panel data means that we are able to control for unobserved individual characteristics. Lykken and Tellegen (1996) estimate that between 50% and 80% of the variation in individuals' reported well-being results from genes and upbringing, underlining the importance of controlling for individual-specific fixed effects. However, introducing fixed effects in this particular case is problematic since the establishment's average wage changes only little over time (and relatively few individuals change establishments), producing too little variation in the data to identify accurately the impact of reference 7 Using thresholds of 4 and 6 colleagues makes little difference to the results. 8 The means and standard deviations of the key variables are presented in Appendix IT (which will also be discussed below). The empirical model is then: Wages are likely to be correlated with the individual random effect whereas, e.g., age is not a candidate since individuals grow older independently of personal traits.
The income-related terms, it IT , consist of own wage, , and the average wage of all other employees at the same workplace, . To test for asymmetry in the way in 
Results
In this section we first present the main results, and then a number of extensions.
Finally, we discuss the results and their implications.
Basic Results
The first set of results, in Table 1 , refers to the baseline model specification including the individuals' own wage and the establishment average wage, as well as a number of other covariates. The key estimated parameters in these regressions refer to own wage and to the wage of the reference group (the establishment average wage).
[ Table 1 about here]
9 Note that the specification of wage surplus and wage deficit actually yields the value function from Kahneman and Tversky's (1979) Prospect Theory, valued around = .
it w * it w There are two columns in Table 1 . The first refers to a model without reference group information, but including both own income and the Mundlak income term; the second column adds the establishment average wage. The estimated coefficient on own income is positive and significant in both of these columns (at the five per cent level in column 1, and just outside that level in column 2). The estimated coefficient on the Mundlak term is positive in both columns, but only significant in column 1. The broad positive relationship between own income and job satisfaction, conditional on the other right-hand side variables, is unsurprising, and is consistent with most results in the literature.
More unusually, the estimated coefficient on the establishment average wage in column 2 is positive and significant at the 5 per cent level. 10 In terms of our model, the signal effect thus dominates the status effect, yielding a net positive estimated coefficient.
We therefore conclude that something akin to Hirschman's tunnel effect appears to exist in these data. We discuss the implications of this finding in section 4.3 below.
The results for the other control variables are standard. We find a U-shape between job satisfaction and age , which minimizes here at age 36. We also find a strong effect of health (although we cannot say anything about causality), and that employees in relatively small establishments (fewer than 100 employees) report statistically significant higher job satisfaction levels than do employees in establishments with 100 employees or more. 10 In terms of the model in Section 2 we therefore have
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We are interested in identifying certain groups for whom the signal effect of others' wages may be stronger. To this end, we replace the establishment average wage used in Table 1 with the wage surplus and wage deficit variables defined in Section 3 above, both for the whole sample and by gender. These two new variables allow others' wages to have asymmetric effects on job satisfaction, with a kink at = . We might in particular wonder whether the signal effect is stronger for those who earn less than the mean wage in the establishment. This asymmetry turns out to be important in explaining job satisfaction. The results for the whole sample, and separately by gender, are shown in Table 2 . Table 2 about here]
The parameter estimate on wage surplus is insignificant in all of these regressions: the establishment average wage does not affect the job satisfaction of those who earn more than the mean wage in the establishment. On the contrary, over the whole sample the estimated coefficient on wage deficit is positive and significant at the 1 per cent level (in Table 2 ): those who earn less than the establishment mean wage are more satisfied when they work in high-wage establishments. It is worth emphasizing that this correlation holds controlling for the individual's own wage, so that the establishment wage is not acting as a proxy for own wages in these regressions.
This asymmetric effect of co-workers' wages, depending on whether the individual earns more or less than the establishment average wage, is of interest for a number of reasons. In the first instance, it allows us to at least partially discount the hypothesis that high-wage establishments are in some general sense pleasant places to work (for non-wage reasons): they could provide better non-monetary rewards or larger offices, for example. This explanation can only hold if any such benefits are specifically targeted towards lower-paid rather than higher-paid workers (which seems unlikely).
Dividing the sample by gender in Table 2 , wage deficit remains positive and highly significant for males, but is insignificant for women. This result might be thought of as a large-sample survey data counterpart to the well-known findings in the experimental literature that men react more strongly in competitive environments (Gneezy et al., 2003, and Vesterlund, 2007) .
Extensions
Tables 1 and 2 have shown that, at a given level of own wage, workers seem more satisfied in high-wage establishments. Our interpretation is that the signal effect of others' wages (in terms of what I myself might hope to earn in the future) outweighs any status effect from wage comparisons. This sub-section presents a number of extensions to these basic results. The first two refer to different specifications of the establishment wage, while the last draws some links to tournament theory by showing that the signal effect from others' wages is stronger for certain groups in the labor market.
Comparison to the 75 th percentile
The first issue we address is whether the linear-in-means specification is the most appropriate in the context of tournaments. In particular, this latter would suggest that only the wages of those above you in the hierarchy matter; as such the establishment average 16 halshs-00587878, version 1 -21 Apr 2011
wage may not be a particularly good measure. We thus replace the average establishment wage in the baseline specification by the 75 th percentile wage. The results in the first column of Table 3 show that, again, workers are more satisfied in high-wage firms. The coefficient on the 75 th percentile of the establishment wage is positive and significant.
[ Table 3 about here]
We also suspect, in line with tournament theory, that the signal effect here will only apply to those who earn less than the 75 th percentile wage, and that the size of this signal will increase the closer the individual is to the 75 th percentile (from below). The last three columns of Table 3 
Additional Wage Comparisons by Occupation
A second specification issue refers to the sample used to calculate the establishment average wage. Up until now, we have used all workers in the 11 We can produce the same flavor of results with the 90 th percentile of the establishment wage. In this case the size of what we call the signal effect increases monotonically up to the 90 th percentile, with the largest effect being found for workers between the 75 th and the 90 th percentile; the effect for those in the top decile is very insignificant. establishment. One topic of discussion in the income comparisons literature has been to whom individuals actually compare. Within the establishment, it is perhaps likely that workers compare their wages more to those of others who are doing the same kind of job.
With this in mind, Table 4 shows the results of estimations with two establishment wage terms. The first is the 75 th percentile establishment wage, as in Table 3 : we expect this to reflect the signal component of others' wages. The second is the mean wage by occupation, split up into three categories (Managers and equivalent, Middle-ranking positions, and Lower-level jobs). 12 We calculate the 75 th percentile establishment wage at the establishment level (and not by occupation within the establishment) as the whole ethos of tournaments is that the winners climb up the establishment hierarchy.
[ Table 4 about here]
The results in the first column of Table 4 show the estimation results over the whole sample. These reveal a positive effect from the 75 th percentile establishment wage, as before, but a negative significant effect from mean wage by occupation (within the establishment). We interpret the first of these as a signal effect, but the second as reflecting wage comparisons to similar others, as emphasized in much of the existing empirical literature.
Comparisons Differ between Labor Market Groups
The first column of Table 4 is consistent with the presence of both signal and status effects from others' wages. The remaining columns of this table show that these 12 We only use three occupation categories to avoid problems with small cell sizes.
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Columns 2 and 3 of Table 4 show that, as already suggested in Table 2, signal effects from establishment wages are stronger for men than for women. The results here also show that the putative status wage effect is very significant and negative for men, but totally insignificant for women.
Finally, columns 4 and 5 of Table 4 show that the signal vs. status distinction in others' wages is much sharper in the private than in the public sector. This is perhaps unsurprising, as wages in the Danish public sector are determined by centralized collective bargaining, with relatively little scope for individual establishments to set up wage tournaments.
Discussion and Implications
The results presented above are consistent with the interpretation that some individuals are inherently "Hirschmanian" within the establishment, in the sense that the signal effect from others' wages dominates any jealousy or status effect. Consistent with tournament theory, the signal effect is always insignificant for those who earn more than the indicator of establishment wage that we employ.
The finding of a positive well-being effect from others' wages differs from those in the majority of the published literature. We think that the key distinction lies in the composition of the reference group. As previously noted, the fact that the Joneses living next door earn more than I do, as in Luttmer (2005) The published work that has found a positive well-being effect from others' income, Senik (2004 and and Kingdon and Knight (2007) , can also be interpreted in terms of signal effects. Senik (2004) uses Russian RLMS data to establish a positive correlation between life satisfaction and (geographical) reference group income, especially for younger workers. In general, Senik (2007) This paper has uncovered this kind of signal effect using a natural reference group (colleagues within the same establishment) in an OECD country. Denmark has one of the most equal income distributions in the world, as well as very high income and wage mobility by international standards (OECD, 1997). These two facts together with our results suggest that: i) even in a stable economic environment there can be substantial income mobility, and in this context it is not surprising that signal effects exist even in the affluent Danish economy; and ii) perhaps Danish income re-distribution has gone too far. This latter point is arguably supported by the fact that increasing the pay of well-paid employees increases everyone's job satisfaction. In Table 2 , the well-paid's job satisfaction rises because their own pay has gone up, and the low-paid's job satisfaction increases via the establishment's average wage. The provocative implication is that greater wage inequality within an establishment (via higher pay for the well-paid) may represent a Pareto improvement. This anti wage-compression result corresponds to some earlier findings in economics and psychology underlining a positive relationship between income inequality and measures of subjective well-being (see Clark, 2003 , and the references therein).
Conclusion
A common theme in the subjective well-being literature has been comparisons to others, whereby low income relative to a reference group reduces well-being. We argue that this correlation is conditional on reference group income being uninformative about the individual's own future income prospects. The results are unambiguous. Job satisfaction is positively correlated with own wages, but it is also positively correlated with the average wage of all other workers within the same establishment. This Hirschman effect is stronger for men than for women, and in the private sector relative to the public sector. These findings are arguably consistent with the signal effect dominating the status effect for the subgroups that are most likely to be promoted. We also find that the signal effect is larger for those who earn less than the establishment wage measure.
Although we have not presented any direct tests of tournament theory, our results are nonetheless consistent with this model. When my colleagues earn higher wages, I
learn about my future opportunities within the establishment. In line with the Tournament model this effect is more pronounced for men (who are more likely to be promoted), and in the private sector (where wage-setting is more individualized). Our results corroborate the findings of one of the few empirical studies of Tournament theory, Eriksson (1999) , who finds support for this theory using Danish data.
Taking these results at face value, workers may not oppose wage inequality -at least not in the context of the firm's pay scale. Indeed, in the current data, higher wages for better-paid workers will improve everyone's job satisfaction. There are however likely limits beyond which this result will no longer hold. Future research should attempt to identify more accurately the relationship between worker well-being, on the one hand, and both own and others' wages on the other, while explicitly recognizing that my own current relative wage misfortune may contain the promise of a brighter future.
A. Results from random effects ordered probit models 
